Possible mechanisms responsible for the increased ascorbic acid content of Plasmodium vinckei-infected mouse erythrocytes.
The possible mechanisms underlying the acquisition of an increased ascorbic acid content by mouse erythrocytes containing the malarial parasite Plasmodium vinckei were investigated. Ascorbic acid was taken up readily by parasitized red blood cells but not by controls, whilst its partly oxidized form, dehydroascorbic acid, entered both. The uptake of both ascorbic acid and dehydroascorbic acid into erythrocytes was increased as a result of malarial infection. Lysates prepared from parasitized red blood cells reduced exogenous dehydroascorbic acid to ascorbic acid at a higher rate than control red blood cell lysates; this difference was abolished following dialysis of the lysates, a process which removes endogenous reduced glutathione (GSH). The rates of chemical and enzymatic reduction of dehydroascorbic acid to ascorbic acid by GSH were of similar magnitude, thus calling into question the existence of a specific dehydroascorbate reductase in erythrocytes and parasites. These observations suggest that the increased uptake of dehydroascorbic acid into parasitized red blood cells may be a result of enhanced dehydroascorbate-reducing capacity, whilst the presence of the parasite induces a selective increase in the permeability of the erythrocyte plasma membrane to ascorbic acid. The endogenous ascorbic acid content of livers obtained from infected mice was 55% below the normal concentration and its relative rate of destruction during incubation in vitro was enhanced in comparison with that of control livers. Furthermore, the capacity of liver homogenates to synthesize ascorbic acid from glucuronic acid was greatly reduced in infected mice. Therefore it is unlikely that the increase in ascorbic acid content of parasitized red blood cells is a consequence of increased biosynthesis and release of ascorbic acid by the host liver. We have not been able to exclude the possibility that the malarial parasite itself may be capable of de novo synthesis of ascorbic acid.